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ABSTRACT: Objective To analyze the characteristics and origin of one food-derived ST45 methicillin-resistant

Saphylococcus aureus (MRSA) strain and evaluate its pathogenicity. Methods This study conducted antimicrobial
susceptibility testing, whole genome sequencing and analysis, hemolytic activity, biofilm formation ability and the
lethality of the food source ST45-MRSA (SAV15) to comprehensively assess its potential threat. Using the genomic
data of Saphylococcus aureus included in the National Center for Biotechnology Information database (NCBI), the
ST45 Saphylococcus aureus dataset was constructed. A phylogenetic tree was established based on single nucleotide
polymorphism analysis to trace the food source SAV15. Results The foodborne SAV15 exhibited resistance to
cefoxitin, oxacillin, penicillin and erythromycin, carrying multiple resistance genes including mecA, erm(C) and blaZ.
SAV15 harbored hemolysin genes (hla, hlb and hid) and adhesion-related factors (CIfAB and icaABCDR), exhibiting
strong biofilm formation capacity. Notably, its lethality in Galleria mellonella showed no significant difference
compared to the hypervirulent USA300 and bloodstream infection strains (P>0.05). Phylogenetic analysis revealed
that SAV15 belongs to the Chinese ST45-MRSA lineage and carries multiple human immune evasion cluster genes,
such as chp, scn and sak. These findings suggested that the foodborne SAV15 likely originated from human carriers
through contamination of the food chain via horizontal transmission. Conclusion Human-origin ST45-MRSA may
be horizontally transmitted through food chain contamination. Strengthening the surveillance of MRSA within the

food chain is essential to provide data support for food safety and public health policy-making.

KEY WORDS: food chain; ST45; methicillin-resistant Saphylococcus aureus; phylogenetic analysis

AR EESE SIS TE . B R AR, DR o A [ R TR
MRSA B K 19 FEAT AL 15 O E AT W, W] LA Sk B
MRSA (75 3 1A BUR 1 il 4 e k4% . B TiAh
ST45-MRSA R EZMAFMKIER, HEINCEEYK .
T FIZR L5 STA5-MRSA R IRE Y, EHNIEA
TR ST45-MRSA H A THRHE i AN BB

AW — R AR ST45-MRSA (SAVI15) BT 42 1
FRAE S BT AN BOR R TEAL, EAEPT A2 Ut . LA
RGERBINE . WIS YE . A i TR AR 7 B K I
FEAEAG I, FE 3 H T B A IR TS YR IR, B AR E R
TR ST45-MRSA AT AR 35 1A KU

MRE7EE

B ESEIE-

Y P EE R 4 DNA R BGR & (20 M 8L, RARA Rt
A RATD, 22 T AW AR [E R 2R
(KA FRZH]]; 0.1% Triton X-100, 25 2 ALt R =R
FA R, R R 5 R P b5 5% 5t (tryptic soy broth,

0 51 &

i FY 4R 74 bR 4 B (4 ) 45 BR A (methicillin-resistant
Saphylococcus aureus, MRSA) tH 7 10 4= 2H 41N 8 hy =
PRSCIRAMTR, L6t SR s i T R I R, An etk
OISR MR ERER S, EESSHuREET,
AHE R MRSA RILH AT 250 . BomrtEokrE ERER
PE . ST239-MRSA ¢ Ik b 2 BE B # % i R
(healthcare-associated MRSA, HA-MRSA), #Eﬂﬁ%‘ﬁﬁﬁm;
ST9-MRSA #f1A K & & A 5% 3% & (livestock-associated
MRSA, LA-MRSA), 3 % BOw R8RS ST59 MIAiA k2
1 X AH ¢ % 2 (community-associated MRSA, CA-MRSA), 1
FFL SR BRI, EH 2 MR e EkVE A,
ST45-MRSA TEMGARZEM e 1z 458 ), eh k2 s 1.1
NRAESERERDY, 7EFR[E, ST45-MRSA SHUKMEETLA |
EBER . MPTEY . IR FHEHKERE, JFHAHEPE
(1 L A FE T ) | XS e, STAS-MRSA
TEBRST DA RGP BV U I A A DG &

Wil 25 AT 2 TR A PR ST, Ok R 2 1 F 5 R
MRSA "] LLEES 5% B5m 16K, An7E 20 4 90 R0
I, I PR 5] Hh 4 KR 4315 & O HA-MRSA (ST239 %), {H
B IBFSE 7, CA-MRSA(ST22 265 37 AL 4% 1 i %
PUBRYEAIKIG 22, 358 N B 97 IR R BE 9 5 R e Y T
B MRSA 25702 STO-MRSA #iA Jy 2 i i LA-MRSA
TR, Ol A R T R 7 Rk A eyl
WF5EHE, MRSA WHRAT DI B . PR &

TSB)( & e B e i A= DR BRA Rl ), BERR R 22 vhl
(phosphate buffered saline, PBS)(Bk5? & 22 SE 2 Wi LA 2
al); VKBERR (S A al, U iR i AT R 2 ), O
PUBEAR - ML ORI R IR PR w]); M R 2)y s (T
FAFLRAW) ], BPEARMERE R ATCC 29213 (3 [ B A
FCrFL); USA300 i 2 30 BRERRE (1 P AL R AR BHE R 2
an AR SR B FR AR AT AR L) o

GHP-9080 15774 (Hh [ i —fERH A AL A BRA F);



%5 13 3]

OB, SF L RRE AR IR ST4S TR YA DU AR B (03 2 BRER 9 LR W) S R AR FLR SR 75 0 M 277

Hfsafe-1800TE E4) & AE (v Fifg J1 R UG FRA
r]); PlateSmart 83 5.0 A1 (b 505 R IERH AT FR 2 w));
Microflex LT/SH #I 5 {3 (5= 4 72 /2 v]); PhoenixSpec
AL [ BT AR (R BRA FDD; vietorX3 £ TRE
BN (35 30 4 3K BB A PRAA |1); 25 pL 23k i b A
R RS TS FRAFD .
1.2 EHRE

AWFFRAL GR35 MRSA HEHET 2019 47 8 A
22020 4F 5 H, 2024 4F 3 A % 8 A MBEVE AT A T #E i Al
LRGN, B RA 232 4y, WREALLE 196 4,
PR T 2024 43 H 2 7 H BT A DUh T T AR 5 T
KW, AIEHEFEA 119 1, A 184 fy, HIHRMHEA
185 iy, FXWHRFEAR 165 . [MBORFEMRY 4 4
(2020—2023 AERREE W), A IR m e, H
FFA SCH ARG — . RUEATEE I R GE 4 b, % 8] B R R
W25 ], FEACR AR RN =X, SRIWZEMUE | h N
BIRETIE, 5% GB 4789.10—2016 ( & it EZKR
MY S T O BRI ) ikt
LA BRI . ABFFE Y SAVLS Tt h 4 B
2024 4E 7 A, MY AR SAHS7 (2023 4R35 H 63 %
LR GAE IR B ), BETER R SAF06 (2020 440 H Hi4:
5 d L) BT BRAR 20 Tl B IO AR I H A TR )
JE % {¥  Matrix-assisted laser
time-of-flight mass spectrometer, MALDI-TOF MS)% %€ 5,
5T 50% H it {47 T80 °CUKA4f

desorption/ionization

1.3 SLI A&

1.3.1 AmEan 5

H SIS () 157 D0 1A e 4 3 TR 2 Ze R it R B0 AR
W5 BRHE A PRA A HE TR SE A sl iy, Wyr
%4 Nlumina - & PE150 EHLINY, $3:K° 2x150 bp. £
1 WAL F IS 15 20 Ve g, {5 SOAP denovo 2.04 {4t
(g dkiizi s
132 H#sA, HHAR. FALBESH

TE R P2 R K 2B R 2 2 3 AT 27 W0 (center for
genomic epidemiology, CGE)#Z2fitAJ7EL -5 MLST 2.0
(https://cge.cbs.dtu.dk/services/ MLST/) 5E Jill, 2 {7 15, JF 5] 43 154
(multilocus sequence typing, MLST)Zr#r. 3£ F CGE H
ResFinder 4.7.2 722k (https://cge.cbs.dtu.dk/services/ResFinder/)
F1 VirulenceFinder 2.0 TEZEV- (https:/cge.food.dtu.dk/services/
VirulenceFinder/)iFf 7l 25 3 (A A5 1 A, — S0tk BI(E 1R &
N 90%FIHE i FE B BN 60%.
1.3.3 3 2B

3 B 1 TR SR P 2 B I PR AN S 38 25 b i Zs B3 23 (clinical
and laboratory standards institute, CLSIfEZRYTH G N A FE

AT IR0 . M2 (T Uk S R g R Py Ak
(oxacillin, OXC) (0.125~8.000 pg/mL), 1% (erycin, ERY)
(0.250~16.000 pg/mL), FEAREEZRK (clindamycin, CLI) (0.125~
8.000 pg/mL). ZZHEFI A (levofloxacin, LEV) (0.125~
8.000 pg/mL), VUIZE (tetracycline, TET) (0.250~16.000 pg/mL),
B K55 % (gentamicin GEN) (0.125~16.00 pg/mL). &£
(vancomycin, VAN) (0.500~32.000 pg/mL) . % % #ii T
(teicoplanin, TEC) (0.500~32.000 pg/mL) . F| #~F-(rifampicin,
RIF) (0.060~4.000 pg/mL). 4 J5 i i# B (selectrin, SXT)
(0.250/4.750~8.000/152.000 ug/mL) . ik L % % (daptomycin,
DAP) (0.125~4.000 pgmL) . 7 % % (penicillin, PEN)
(0.060~2.000 pg/mL) . FIZRMRE (linezolid, LZD) (1.000~

8.000 pg/mL), kP T (cefoxitin, CFX) (1.000~8.000 pg/mL)
F IR 22 R (macrodantin, NIT) (16.000~128.000 pug/mL), Ff:
G EBRAE ERY 1555 %t CLI TR 251 (D-1R58) . I & 5¢
BUE, S8 CLST AR LR DX & 2P 259 14T
AT, I ATCC 29213 15 1 B bk .

134 ZAREF

811 Snippy (v4.6.0)4HHETH15 SAVIS #E4T HXT,
IR A5 B0 3L R4l R T BR 2 & 1 (single nucleotide
polymorphism, SNP)Z{i 5 %41 L X% 3C#F; i3 Gubbins
(V3.4 IR A Xk, 15 EIE B Bt i SNP 1 H X S
FET MR FastTree (v2.1.1DNIE R RMIR RGEK B,
#<J5i R Chiplot 7E£k - & (https://www.chiplot.online/) % £
GLR BT AT Ak, AR TRIAR T B EA T (R SR
S Paiikesy N
1.3.5 DAL A8 A7 )

8 SR A I TR A A ) K 2o 1 B 5 A I
W TSB 53R KE9E4T 1:100 (V\VIFERE, 4] 96 FLARNE
BRI 200 pL FRBESS A TR - 4% 96 fLARE T 37 °C
fEIRIETAET, BERETE 24 h, BRERE, FEILNF
TR, IFE A PBS BRI 3 IR, IEIEFRIRE T 56 °CHEAH
T 30 min, DAREE B FALIR A AR . A 0.1%
(W) 45 il SR IR B YL (5 10 min, PBS PR &5 &Ykl

ZE%?LE/‘JD&%E{E(ODWO)O TSB R FERAE M BHTEXT R, &
NI E 4 M AREE . FIWHFRHE: ODs79 m<ODc,
AEETE A YR, ODe<ODs7g un<<20Dc, JEHE 1 E59;
20Dc<ODsy 1 <<40Dc, JEHAETTH5F; ODszo un>40Dc, JE
ALAE 1458, ODe SRS HEFL OD BYSEIMEIN 3 fi5hrnEzs .
1.3.6 it ian

B3 DL T W AT A 20 A0 M I RE A ) o
MEMRL TSP T 4 °C. 10000xg £5.0> 10 min, IHETL
A WA E R IREAS S #E 96 L U BURARF, RUIMA
DI LIRS ROV AR R: SE8641: 100 pL 4N JCn i k-
THW+100 pL 6%H48 L0403 PR AR: 100 pL 0.1%



278 B 5 A BRI 2 4l

FH1TE

Triton X-100 AR +100 uL 6%45 21T A=k . B X HE:
100 uL JCH PBS+100 pL 6%48 FLT4IEERK .. BT 37 °C
fHIRIESTAE T, #EIEE 3 h, WESHE, % 96 FLIRT
4°C, 650xg #.L> 5 min, WHASFLIER 100 uL, HBE
B 96 FLAT AR H . fH FH AR AR 405 nm KR E
FEFE{E(ODygs)o B MREA R T HRISIR B 3 MEARER . &
MR A AN (DR
¥ 1% /%=(A-C)x 100/(B-C) )

K ANHEA OD H; B 24 FHEXT IR OD {; C BT IR
OD fA.
1.3.7 REEH REFE

P REN P HRIERD T TSB MIAEFR I, 37 CHRGIE
FEMBAKIGW. 4 °C. 5000xg .0 10 min PUSEEFA
ULVEJ, FH PBS PR 3 UK H4& 29k 4 1x10° CFU/mL
P TR B o SCBE FR (R . (A T34 5] HAREEAE 300~350 mg
Z IR L) o &)y s B AL A C AN IR S22,
20 30 H . IO R IR R, 7R AR XIE S
SURRIEEG, KUEFES 20 uL HIRFMEER. LSE
J1¥k USA300 1E A FHYEXT B, PBS 1E A48 (44 .
14 BUBALIE

ffi ] GraphPad Prism 9.0 ZKFHE1T T-test 204, R
Kaplan-Meier ¥ A 2622 5, P<0.05 AR EHA
Gl E L.

2 HRED

2.1 B SAVIS B9 BT Z5435E

AEDHRAE 1081 e A, il 121 Bk MRSA
(11.19%), HA a5 232 054 R 1A, MRSA f 254 18.53%
(43/232); 196 318 PIREA, MRSA K HH Z 2l 19.36% (38/196);
653 INERSEREA, L4 40 £k MRSA (6.13%). {X7E 1 4}
FFRREA B 1 Fk ST45-MRSA ., £ 5 Fl & b
ST45-MRSA ¥R H %) PEN, OXC #1 CFX MITHZH:, 1t
Ab, ML HERG IR BREXT ERY FI CLI i 24 o B 5 5 R AR AG I
2R DRI AR D,

2.2 ST45-MRSA HIFESX RN

AWFFEIET SNP 43 Mt 142 4% ST45 4 5 (0 3 45 BRI
AP ERGE K ER, o N E R A YA B
sL»(National Center for Biotechnology Information, NCBI)%{
WERER SR 139 )75, G 130 BRAREK(93.53%) . 3
MRBIYIR AR (2.16%)F1 6 BRET AR IAMR(4.32%). 4510
IR, ST R R B RO R T S g A, A T
AR AR, 41 TB-1. TB-2 #l TB-3 Z&(I& 1),
Hrp TB-2 LR T — 5P EAMXA ST45-MRSA 77, 4
WFFE H il R AN AR IR ST45-MRSA #J8 FiX— a8,
TB-1 A1 TB-3 WIATREE 5 ST4S I H 44 P MR flak 4 B (ol
%j BR B (methicillin-susceptible Saphylococcus aureus)
(ST45-MSSAYHIE 4L, FF B P EHRIET 24 E
K, RIS B I S

2.3 ST45-MRSA BT 25 5 F451E

R IRZE, AR & IR R AR BT A SRR P
AR ST45 HATAHT, HLBILHET (il 24 B I8 2
So R EIR, MEATREME—FE, B IREREE 28
it 25 K04, F23% mecA (2/7) . .ant(4")-1a (1/7) .aph(2")-If (1/7)
blal of Z (6/7). blaR1 (6/7). blaZ (6/7). erm(C) (2/7). tet(38)
(/7)o HLERRERR I 2, — Kk TB-2 A% b 02 i i T R ety
BT 25 3L K (9 A, —Fk TB-3 200 b il TR B Ak 1
WD ZE R Rl AP PR ESERER SAVIS
W) 55 T A A A I T N R TR R 1 T 24 35 B 4 I 00 A 1
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PR A BRI FR BT KIS HOEME L8 3R, SAVIS
5 Mg T i SAHST F USA300 —FE, FAT 408 i1 s
WESOPEME . AT BRI RE A A B, R DATTAL £
Bevs e AL RELR ST45-MRSA AR 5o b ] Gl
BRI, AR S RSB AE T AR A

25 BTk, AR PSRN 1 B SAVLS, Xk
HPET . AR KPR EZFIE LY, #a
mecA. erm(C). hla. sec &FZFf 242 K AIEE 1 AL A, If
A 2 N e kiR L% . 454 SNP INRGE KT 7
Br, HE HATRES IR T H [E ST45-MRSA 1% & R # bk
WEAb, R EAT R RE Ty . R IESEM:, HAT
R AEOR XS . L, RONEEXTE AL EE R MRSA 0,
NS 2 A R I T A BOR R e R R S

SE

(1] &AM, Raete. (R4S (2024 FA T RUREIR H R ) [J].
rh R I 2R, 2024, 23(6): 782-783.
Zhai Ruonan, Wu Anhua. World Health Organization bacterial priority
pathogens list, 2024 [J]. Chinese Journal of Infection Control, 2024, 23(6):
782-783.

[2] Ostergaard L, Voldstedlund M, Bruun N E, et al. Prevalence and mortality

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

of infective endocarditis in community-acquired and healthcare-associated
Saphylococcus aureus Bacteremia: a danish nationwide registry-based
cohort study [J]. Open Forum Infectious Diseases, 2022, 9(12): ofac647.
Wu Hongri, Jia Chao, Wang Xiaohua, et al. The impact of methicillin
resistance on clinical outcome among patients with Saphylococcus aureus
osteomyelitis: a retrospective cohort study of 482 cases [J]. Scientific
Reports, 2023, 13(1): 7990.

Abd El-Hamid M, Sewid AH, Samir M, et al. Clonal diversity and
epidemiological characteristics of ST239-MRSA strains [J]. Frontiers in
Cellular and Infection Microbiology, 2022, 12: 782045.

Chen Yiyi, Zhu Feiteng, Hong Yueqin, et al. Characterization of the
virulence shaping and adaptability in the methicillin-resistant
Saphylococcus aureus ST9 lineage [J]. mSystems, 2025, 10(7): €0028225.
Zhou Wangxiao, Jin Ye, Chen Pan, et al. Reshaping the battlefield: a
decade of clonal wars among Saphylococcus aureus in China [J]. Drug
Resistance Updates, 2025, 78: 101178.

Zhang Wei, Wang Xueshuo, Zhao Linna, et al. Genome-based surveillance
reveals cross-transmission of MRSA ST59 between humans and retail
livestock products in Hanzhong, China [J]. Frontiers in Microbiology,
2024, 15: 1392134.

Effelsberg N, Stegger M, Peitzmann L, et al. Global epidemiology and
evolutionary history of Saphylococcus aureus ST45 [J]. Journal of
Clinical Microbiology, 2020, 59(1): €02198.

Wang Xinyi, Wu Xiaocui, Shen Li, et al. Phylogenetic analysis and
virulence characteristics of methicillin-resistant Saphylococcus aureus
ST45 in China: a hyper-virulent clone associated with bloodstream
infections [J]. mSystems, 2023, 8(2): €0002923.

Cuny C, Friedrich A, Kozytska S, et al. Emergence of methicillin-resistant
Saphylococcus aureus (MRSA) in different animal species [J].
International Journal of Medical Microbiology, 2010, 300(2-3): 109-117.
Huang Lin, Guo Rui, Lin Jingxian, et al. Whole-genome analysis of a
ST45-SCCmec IVa (2B)-t116 methicillin-resistant Staphylococcus aureus
strain isolated from the sputum of a 5-year-old child with pneumonia [J].
Frontiers in Cellular and Infection Microbiology, 2024, 14: 1413024.
Lakhundi S, Zhang Kunyan. Methicillin-resistant Staphylococcus aure us:
molecular characterization, evolution, and epidemiology [J]. Clinical
Microbiology Reviews, 2018, 31(4): €00020-18.

Jin Ye, Yu Xiao, Chen Yunbo, et al. Characterization of highly virulent
community-associated  methicillin-resistant ~ Saphylococcus — aureus
ST9-SCCmec XII causing bloodstream infection in China [J]. Emerging
Microbes Infections, 2020, 9(1): 2526-2535.

Wang Ying, Zhang Peihua, Wu Jian, et al. Transmission of
livestock-associated methicillin-resistant Saphylococcus aureus between
animals, environment, and humans in the farm [J]. Environmental Science
and Pollution Research International, 2023, 30(37): 86521-86539.
Loncaric I, Lepuschitz S, Ruppitsch W, et al. Increased genetic diversity of
methicillin-resistant Staphylococcus aureus (MRSA) isolated from
companion animals [J]. Veterinary Microbiology, 2019, 235: 118-126.
Srednik M E, Pereca C A, Giacoboni G I, et al. First report of
Saphylococcus pseudintermedius ST71-SCCmec III and ST45-¥SCCmec
(57395) from canine pyoderma in Argentina [J]. BMC Research Notes,
2023, 16(1): 19.

Clinical Laboratory Standardization Association. Performance standards



%5 13 3]

R, SRR AR IR STAS TR Y AR U AR B (0 A 40 BR TR 9 AR ) A R E R R S B 0

283

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

for antimicrobial susceptibility testing: m100 [Z]. CLSI document M100
Wayne, PA: CLSI, 2024.

FIR, Foelt, BRURIE, 5. MR 4 A BRI A T T 250k A )
JEETE W RE ) FBE ) SR R FSE(T]. PR IR BE 22 2% 5K, 2025, 46(14):
1753-1757, 1763.

Wang Juan, Tang Yingxian, Chen Lingjuan et al. Study on the relationship
between biofilm formation ability and virulence of different drug-resistant
strains of Saphylococcus aureus in bloodstream
International Journal of Laboratory Medicine, 2025, 46(14): 1753-1757,
1763.

g, AT, S, S DUP IR IRIE STS9 il ST398 Al HY 4
VOB B 64 TR A 2 R T S, 2 A O A DU 24 4R
2026, 17(1): 122-129.

infections  [J].

Mou Jian, Hou Xuan, Gu Yihai, et al. Study on biological characteristics
of ST59 and ST398 methicillin-resistant Saphylococcus aureus isolated
from pork in Hanzhong [J]. Journal of Food Safety & Quality, 2026, 17(1):
122-129.
Igbinosa E O, Beshiru A, Igbinosa I H, et al. Prevalence, multiple
antibiotic resistance and virulence profile of methicillin-resistant
Saphylococcus aureus (MRSA) in retail poultry meat from Edo, Nigeria
[J]. Frontiers in Cellular and Infection Microbiology, 2023, 2(13):
1122059.
Byczkowska-Rostkowska Z, Gajewska J, Zadernowska A, et al. Effect of
sub-inhibitory concentrations of quaternary ammonium compounds and
heavy metals on antibiotic resistance and expression of Virulence Factors
Among Saphylococcus spp. from dairy products [J]. International Journal
of Molecular Sciences, 2025, 26(6): 2429.
Gurtler J B, Doyle M P, Erickson M C, et al. Composting to inactivate
foodborne pathogens for crop soil application: a review [J]. Journal of
Food Protection. 2018, 81(11): 1821-1837.
Doren J, Hadad R, Mckeag L, et al. Food safety risks of harvesting
dropped and drooping produce: a review [J]. Journal of Food Protection,
2022, 85(4): 571-582.
Jia Kai, Qin Xiaojie, Bu Xiangfeng, et al. Prevalence, antibiotic resistance
and molecular characterization of Saphylococcus aureusin ready-to-eat
fruits and vegetables in Shanghai, China [J]. Current Research in Food
Science, 2023, 25(8): 100669.
Machado-Moreira B, Richards et al. Microbial
and how? [J].

K, Brenmnan F,

contamination of fresh produce: what, where,
Comprehensive Reviews in Food Science and Food Safety, 2019, 18(6):
1727-1750.

Chopjitt P, Wongsurawat T, Jenjaroenpun P, et al. Draft genome sequence

of methicillin-resistant Saphylococcus aureus harboring staphylococcal

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

cassette chromosome mec type ix, isolated from a fatal bacteremic
pneumonia case [J]. Microbiology Resource Announcements, 2021,
10(30): e0061621.

Chen C J, Lauderdale T Y, Lu C T, et al. Clinical and molecular features of
MDR livestock-associated MRSA ST9 with staphylococcal cassette
chromosome mecXIl in humans [J]. The Journal of Antimicrobial
Chemotherapy, 2018, 73(1): 33-40.

Nowrouzian F L, Stadler L S, Ostblom A, et al. Saphylococcus aureus
sequence type (ST) 45, ST30, and ST15 in the gut microbiota of healthy
infants-persistence and population counts in relation to ST and virulence
gene carriage [J]. European Journal of Clinical Microbiology Infectious
Diseases, 2023, 42(3): 267-276.

Mlynarczyk-Bonikowska B, Kowalewski C, Krolak-Ulinska A, et al.
Molecular mechanisms of drug resistance in Staphylococcus aureus [J].
International Journal of Molecular Sciences, 2022, 23(15): 8088.

Argudin M, Mendoza M C, Rodicio M R. Food poisoning and
Saphylococcus aureus enterotoxins [J]. Toxins, 2010, 2(7): 1751-1773.
Henderson S R, Geoghegan J A. The a domain of clonal complex 1-type
fibronectin binding protein b promotes adherence and biofilm formation in
Saphylococcus aureus [J]. Microbiology, 2023, 169(6): 001343.

Speziale P, Pietrocola G. The multivalent role of fibronectin-binding
proteins a and b (FnBPA and FnBPB) of Saphylococcus aureus in host
infections [J]. Frontiers in Microbiology, 2020, 11: 2054.

Foster T J. Surface proteins of Saphylococcus aureus [J]. Microbiology
Spectrum, 2019, 7(4): 10.

Arunachalam K, Pandurangan P, Shi Chunlei, et al. Regulation of
Saphylococcus aureus virulence and application of nanotherapeutics to
eradicate S. aureus infection [J]. Pharmaceutics, 2023, 15(2): 310.

Van Wamel W J, Rooijakkers S H, Ruyken M, et al. The innate immune
modulators inhibitor and chemotaxis

staphylococcal complement

inhibitory ~ protein of Staphylococcus aureus are located on
beta-hemolysin-converting bacteriophages [J]. Journal of Bacteriology,
2006, 188(4): 1310-1315.

Zou Geng, Matuszewska M, Jia Ming, et al. A survey of chinese pig farms
and human healthcare isolates reveals separate human and animal
methicillin-resistant Staphylococcus aureus populations [J]. Advanced
Science, 2022, 9(4): €2103388.

Silva-de-Jesus AC, Ferrari RG, Panzenhagen P, et al. Saphylococcus
aureus biofilm: the role in disseminating antimicrobial resistance over the

meat chain [J]. Microbiology, 2022, 168(10). DOI:10.1099/MIC.0.001245

(%t BNk Rufh)



